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[M**i] X«±K«io2*b#y 2**<fc£»¥« 
**¥»*«rttfc LTfi£fti"5*s, HuEXffi*>BHi«S: 

**ib£»**#*j«ft<Si!\ ttex«osus±tt«i 

mjEJg 2 tf>afb# y r> A*fbA»*i»«W±lc«ft;# ]} 

[M*«2J Xffi±lC/<y7 7««:«*L, S> 7 

U -t(Dtt % StIIE*«ffiOH9E* l oSlk^ y **3Mb 
***»ft«rttfcLTdlft+**^ HutEXtR^StiittSr 20 

A*ft***i»**rrt***, MGXtEoHUSB±(l« 

*fbA*¥*#<BK»#S Q 

tcE«*>S{b#y ^A^{b-&**«*oM»*&o 

«*iTfi*itOAlGaInNT*fc5 r t #« ti-«t*** 2 X 

1211**1 3 \ztm<omt$ y * -k*fb«*¥«#<D«a 30 

1 «l:E«o»k^ y * A*fb**¥W<*<0K«# 

#gn 5wv^n^i*jciE«oa{b^a c 

$ 1 oaft^/ y ? A*{b*ft**# J: 9 t/r^r t 
atr s§fi#J5 1 e <^i*na> 1 «cie^ 

1 0 0 0 1 ] 

,.,-,N(0 gl.O ^y £1,0 ^x+y ^l)£>SE<b#y 

^^*<b*tt*»Wt^(^»5g*SicnBi-5. «fl:, X 

fa±^ffijjfa^t:?*i/*/i'!$m (elo) feflit^fc* so 
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[0 0 0 2] 
[0 0 0 3) 

*a*-cii, t7T^rxtE±icafb^y *A*ib*» 

[0 0 0 4] ttoT, **W©Bttli. ±E«H^fi 
[ 0 0 0 5] 

fJL *©lBi y *J*#{bA*¥*tt*f. iftf£S 

tgo»ai«*s«iEl-5J:5i-. A*, * h^z/^Xli 

1 ©S<b#y *A*fb£»¥W<*&«* LTfi!tfii-5 
^%2(omW x ) *A3Mb**¥***J«S*-** X£ 

*A*ft*»*w#<o±«ca<b^y !>A*fb*»*»w 

[0 0 0 6] pS5 x r wT*V>p«^£lis 

*mm*s x«©»B«*ctta**r, *i©«b*!) 
>A*fc^****±t3*7EW, fin, ®^i»jict>*ft 

XtSo±*iRj"Cli-«^*ftSliSo X 

^y * A*fb***w*^±o«»tfi*«*rtioKae 
# ^k* * © jr aiatt© as** «^ r s B « o 

-T6 C Sfc, &fa<»®)&nh^<0±<D%2<Dm\Lliy 0 

A*{b***»#tlift*W«c«*LTVN4^oT, » 

2 <7)Mfb^ y ? ixSib*«j^«*o-t 9 ^r^u: s t 
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[0 0 0 7] M#«2*>*WI4, Sffi±tC/<j/77«S: 
^s/^V^U Att*gcD£l?>S<b;tf y 

[0 0 0 8] M*«3©«WI4, Sffili^^7^T, >- 
ffijRffliSitOAlGalnN T'&>£ ^ i WW fc "f6o M*«5 

^{fc-&»¥a*t*<0J¥3li5 0 oA-2 o ooAtfci: 

tzttrnt-fz, tmm7(D^m\t, ammt^^^> 20 

[0 0 0 9] JzEGO^K&^T, S^irji, 
7\ ->y=>\ XI4, £fb3i**:ffl^S 6. 

■t t>noas±r» b^sm 2 o^fb^/ y $ 

[0010] iiEOgWfcfcv^T, »«*->y = A 

omit*?}) v j*ihik&to¥m&*T fri-v 1**^11*1 30 
60 rs>»£ia4* 7^^^^A$r^tp^fb^y 

*>y 3>atR±iciAttS8^Ki©a^y 
mm<D®&ma*^ *is+Ar&* Ltt^m 2 comt 

XV ^A*{b^»¥»i*Sr?BfiJt1-Sr i a* -ft 40 

t-ct *9 , *>y = >s«<obw»±i4, ^l^^ib^y^ 

**fb#»¥W{**tti:LT, »2w$ft^y?AM 

[0 0 1 1 ] 

(IS l S»*J) (1 1 14, *«W<DS 1 
fb#y ^^Sft^tt^Wfle^WrffiWfillt^LfcmaiSIT 50 
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hi> 0 *>y =^S1S 1 O±lCliRW^1000A(7>A].. ls Ga 

•.»Ng (si <om<t#v * A*fb*»**#) 2^* 

hy^y'm (Ull (b) ) Xttte^tt (Hi (c) ) 
iiai^A^U ; ^2(O±®^BICll^lf^l0^ mtf>Ga 

n jb (*2©«fc#y*i>#fb*»¥WflO 3 3&5»*s 

[0 0 12] RlC, rcOGaN *{b^***ft^«!ifi^S 

m&Zfttio MOVPE Tffl^fcjxfc;tf;*l4, 7>^r~7(N 
H s ) , y 7#*(H„N,) , hy^^^y^A(Ga 
(CH,),) (J^T TTMG J fc«M-) x hy^^/WT/U5 = 
2-fc<Al(CH,) s ) (filT r TMA j ilEi") T*fc6 0 
[0 0 13] *1\ 7 5/»«g?«(HF:H,0=l:l)S:^V^r. 

ftfrLfc (in)®, (lOO)ffi, XI*. (no) 

Lfcn ~->y =>Sffil ^MOVP EgfiOSfSEiCffi 

■ s ft* im?^* *ffi-cH,«raa2- 

[0 0 14] ZCD'ifk. StU^ffi*$:1150 , tK<*#U 
N,;XI4H,£l01iter/$h NH 3 $rl01iter/^\ TMG Srl.O 
X10 H ^/^, F y ^/I'TA'S ^^ACAKCH,),) 
(J^T ^TMA j tfE-tt fel.O xlO" s ^^/^\ H : ^7> 
ct 9 0. 86ppm i^^r|P^H/^^-7>^20X10- 8 ^/V/^ 
JK/fi^lOOOA, SiSjffl.O xl0 1B /cm 5 ^Al 0 . 
l$ Ga 0 .,sN @ 2&1tmLito 

[0015] ^(-, :oi2oii;, -^1-, siai^ 

^/^•^^ y V^lCi 9K»ft20O0Afc7fMU K 
^i^lt, 7^ hy y^77^ lei *?SiOjJi€r^^ 

7*9 h lt> AU. »Gao.«NJl 2$rK7^x^fy;7'L 
fc e r©«t^:iT, JB2^±$p««BO*Bbds^5/i 

m N 1 OUtb^A^^H a &m 5 /i m(7)^ h y A 
7"^ (Hi (b) ) Xiitt^tt (Hi (c) ) l:|«L 

[0 0 16] ^ir, movpe S^J: 9StRi ^rfi*&iioo 
c Cl-LTN:XiiH^201iter/^> NH, £l01iter/5j\ TM 
G Srl.O xiO'^/U/^s fttfJMdJ: 9 0.86ppm JiftR 
$ nfc 7 > * 20 x 1 o- 9 ^e -ctt» LT, flU)?^ 1 0 
/1 mOGaN 1 3 trtS^Jtc ZCDt 

GaN 14, Alo .sGao.8sN §2<7)il:, r^Al 0 ., s Ga 

v-y 1 OOHttSfiltSAO±lwl4> GaN (4^^^^ 

i/ + /i-fiEfiL*v\ «t LT, vy a^Sffii wBtiiWS 
ATM4, AlcsGao .sN JB 2 ±tC/*£ LfcGaN ^^^r L 

GaN #«#|pK HP^, y = ylffi 1 Ofl5^rtIli«5 
oT^t c ^=5rv-r/U^g-f 6o rOGaNB3!4, Al e ,» 

*>y ayffitRl 0»ttJB«ATI4, «5*rp)03tt^dr'> 



5 

1 <BRUWt A^ffiaSrAUnGa^N J3 2 0>±««« 

*SAtttf>£#4GaN S3 ?rMt6r fc#"C*&. * 
fc, '>!)3^Sfil i*©Jb<0GaN li{fc»ttfc«£ LT 
W^fcfclC, GaN/f3<^>9, C*fi*Sr««)T** 

[0017) [ij, ±KJMS«fc:l3^T* * h7>r^«X 

a«rtt5 jimi Lfc#* tf ffl1HttA0f( a dUO/i m&fi 

l<OBiB««AOBaiil /im*Stiw45t, ftff4Ga 
N fl*tf>^J*J&SfflJS£4aOT\ H£ t< lil ~10/im<7) 

«bfe5Mmitfeas % Alo. isGaouN §2 0i« 

J:«FBffl«BcO«b^l Mm**fc:4ai*#ftOjft«^ 

M£ L< 141 — 10 mfi)8BI^6^, §3^ a B B 
*>y =J>S«1 (^Btt3«SA^«a(35Al 
o.,»Ga 0 «N l 2 <£> ±&Mfi« B<D^b liftl" a / 

bill ^I0#a* LV\ 

[0 0 18] JbEjlt6«"CI4, a^Sfitrffi^ 

ioiSlili, t77^rSS, £Hb&^£ 

Mir, *tRa5ic*Bii*ia*v»i-rfc*5-c#, « 

So *H2feW"CI4, g2tf>*lj££Al l .*Ga..,»N i Lfc 

fiESttjaitO— jft^CAl.Ga, In,.„N(0 gl, 
0 ^y ^1,0 Sx+y £\)<D&4t$V 

+ /H**£-£StCI*, Al.Ga^NCO <x ^1) (A1N £ 

Al.Ga v In,^N(0 ^x £1,0 ^y £1,0 ^x+y S\) 

2fcBI-l|flrtifr*>oTfc, *45iajajfC*>oTtfi 
WjS , Sffi ic^t L tx * L 4 v SftriiJt i 

1-5&K#fcSo #n»ffi|-ei*, ■2©BWf*rttlO 
OoA£Lfcd\ JB2ttff^£*7s/*;&5#<4!K 
iS2^iltl3WL/^\ <fcoT, l2tf)j? 
Stt, 500 A"*-2000A#fl£ tv> 0 
[0019] (JFE 2 %£0J) ±i$ w» l 3ttt«"Ctt, » 
inmitXV LT, Alo. ls Gao. ls 

N 12 4:1 MxT^fi. *3I*«-Crt, «1 

0«{b#y LT, Alo.sCao.iN 

/f 2 1 itO±OGaN JS 2 2<D2a-?J&&LtcZkt:¥f 

[0 0 2 0J HI 2 13, ^^^C0^2HrM»J{w^b5^^b 
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5 e ^ ^ISl ^(CrtKM/f^lOOOA^AlciGa 

,.„NJB2 i :o§2i ±fc, MJf^iooo 

AOGaN 12 2aSffM£ftTV^ 0 82li:S22i:T 

n i <om<t#v t&xit&**mtotmasti*c -ft 
b<Dj§2i kJ§2 2m*. mim&mkmmzxhyj 

gffi 1 OSa3ffl«A±lCl4, MWftlO ji mOCaNS 3 ^ 

io [0021] z<Dm2nm&i<Dmttfv 

mmts »lHlfeWlw*3^T. 121, 12 2£r>U a 
>Sgili:-il;MLf:lL BfrS^-XDSiOJI 
£^*?|CLT, 121, 12 2^K7^^^>^ 

Hi (b) M (c) lc^1-J:5lc, *F5-f:/ttXtt 
tt^ttlii-S, tO«©GaN Ji3^»ri»iJil3ltt«i: 
P3-T^6c 

[0 0 2 2] RflMQlOji mOGaN 1 3 OfiJc&iSfiliEAT 
£>i§9T'£>£ 0 GaN 13, GaN 1 2 2 (0±SfB€l* B OGaN 

20 ^£ffil<DBHi<B«ATIi, S 2 2 COSdifigttc B JitCfix 
^LfcGaN ^HT, GaNj&MJt^ftl^fcV^v' + A' 
^1"6o rcDJzplCLT, **JS«TI4, GaN #GaN 

[ 0 0 2 3 ] #H&#Jl;L£5^T, 122^:13^ 
GaN t Lfe^, 122^:13^ £PJ-*fl/£it<0-^jUl 
, Ga T I n N(0 ^x ^1,0 ^1,0 ^x+y ^1)<D 

^»3&s*6. mmzi/v 3 ai^ 

V\ ftltt. ■2 2tJB2©Ji3iOll*ltfc«fl:S*T 
[0 0 2 4 ] ±EO£HJ&WC*5^T, 3 1 

xn, = v'lfi 1 a^s 2 xiig 2 2 *to»»c 

ttOGaN jBtK*r»<brfc*5-C#6, ±E©**tS«l-i3 
V^T. !3lCGaN 4rfflV>fcjft^ AESMfigJt^InGaN 
40 v^TtA^\ S3 0±IC % fW^M^i^: 

»fiHLTt>Av\ ^b^y 

#ttC5ft»4*^*»6ri*J-C#6e ^/c, ±IfiO± 
H36^J(-^^T, StS its 2, Xl*%2 2<Dffi\Z^ ii 
SfflfiSit^AlGaN ©^^77i^ AlGaInN^< y 7 7 1 
SrKi^Ttfi^o :^<S'77llM2, JB2 2(D*lg 

^^ B B B CD^?i L T ^ /V 7 7 ^ * © ^s b d^ m £ L fc 1) <D 

50 [ 0 0 2 5] l?T-it LTSQWXiiMQ\V^(OST-^ 
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f ±E^£jMfc«U:*5v>T* movpe m*%&%m%. 
[ 0 0 2 6] *ftffiKiili, Sffi±fc3Si<0Hfc# 
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